IN the course of the routine histological examination of the hearts of mice that died with mammary carcinoma, nodules of the tumor were found growing independently in the cardiac lumina, in a considerable number of cases. In the absence of any available earlier reference, it may be presumed that this is the first demonstration of the growth of carcinoma with formation of different histological patterns, consisting of both epithelial and stromal elements inside the cardiac lumina. The development of the stroma in a tumor growing in the medium of the circulating blood without direct contact of the host tissue contradicts the generally accepted theory that the stroma is supplied by the host tissue ordnly and that for the maintenance and growth of the stroma, its direct continuity with the host tissue is essential.
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The significance of this new finding with regard to the prognosis is also considered in this study.
MATERIALS AND METHODS
The material presented here is based on the autopsy study of C3H strain non-pregnant female mice, obtained from the Roscoe B. Jackson Memorial Laboratory, Bar Harbor, Maine. The mice were allowed to die with mammary carcinoma, either spontaneous or transplanted. Tissues were fixed in 10 per cent neutral formalin and sectioned at 4 micron thickness. Hematoxylin and eosin stains were made routinely. Special stains for the detection of mucin, amyloid, iron, melanin, elastic tissue, reticulin, muscle, PAS positive material, etc., were used on some specimens. Single sections from the heart, other organs and the tumors were taken routinely. Serial sections were made of several hearts to verify the absence of attachment of the tumor embolus to the cardiac wall.
The analysis of metastatic spread, Table I , is based on the study of all autopsy cases in which the tumor, heart and lungs, together with other organs, were studied microscopically. This includes 21 mice with spontaneous and 684 with single transplanted carcinomas. These mice were used in our experimental chemotherapy program. Since no appreciable difference was noticed between treated and untreated groups, with respect to the histo]ogic picture of the tumor, (Fig. 1 through 10 ). Epithelial and stromal characteristics of the adenocarcinoma of the breast are moderately well formed, as shown in solid alveolar ( Fig. 1, 2 ), cystic papillary (Fig. 3, 4) , acinous (Fig. 5) , cystic (Fig. 6) , and combined patterns (Fig. 9, 10) . A tendency to capsule formation by the peripheral tumor cells is often seen (Fig. 1, 2, 6 ). Often the lining cell membrane appears as endothelial lining and mimics the appearance of tumor emboli lying in the lymphatic channels ( Fig. 1, 2 ). Not infrequently formation of channels lined by a flattened tumor cell layer forming endothelium (Fig. 4) can be seen in these growing tumor emboli.
Cellular lysis is recognized in the tumor, resulting in the formation of cystic structures (Fig. 6 ) in a more or less solid tumor mass. Various sizes, ranging from small nodules to nodules large enough to fill right atrial (Fig. 9 , 10) or right ventricular cavities (Fig. 7, 8 ) have been observed. Indentation and rupture of the cardiac wall, as a result of tumor growth inside the cardiac lumen is occasionally noticed (Fig. 8) .
In sections of the heart, tumor nodules are occasionally noted in the lumen of the superior vena cava ( Fig. 9 ) and in the pulmonary artery, while passing through the pulmonary valve (Fig. 8) . Tumor nodules are seen only rarely in the cavity of the left atrium and left ventricle. The most common site is the right ventricular cavity; next the right atrial cavity. The large size of the tumor emboli is a hindrance for its passage through the pulmonary valve and pulmonary artery. This (Table I) . Occasionally deposition of fibrin from the circulating blood is seen incorporated with the tumor (Fig. 1) . On two occasions, the tumor nodule was seen to have been fixed to the lip of the cardiac valve cusp, but there was no evidence of continuity between valve tissue and stroma of tumor embolus.
In all the autopsy cases of mice that died with mammary carcinoma, either transplanted or spontaneous, microscopic study showed that the most frequent site of metastasis is the lung. We have observed the frequent occlusion of the pulmonary arteries and their branches by the tumor emboli with or without involvement of the lung parenchyma. Attainment of a large size by the tumor emboli in the pulmonary arteries, without invasion of the arterial wall for a considerable distance, is often noticed (Fig. 12, 13) . Infarction of the lung is frequently seen associated with vascular obstruction due to tumor emboli (Fig.  12, 13 ). This has been one of the major complications leading to the death of the animal. In less than 1 per cent of the cases the coronary vessels were blocked by tumor embo]i (Fig. 11 , Table I ), without any significant changes in the surrounding muscles because of the vascular obstruction.
The tendency for the mammary carcinoma in mice to maintain the form of a discrete nodule, even when it reaches an immense size, is shown in Fig. 14. This tendency is not only noticed in the primary tumor and the tumor nodules growing inside the heart but can be seen in the microscopic picture of the tumor while it is invading nearby tissue (Fig. 15, 16 ).
DISCUSSION
The presence of metastatic tumor nodules inside the heart, in various situations, shows their course along the route of venous blood circulation, i.e., from superior vena cava to right atrium, right ventricle, pulmonary artery and then lungs. For all practical purposes, it may be assumed that the metastatic spread to the heart is carried by blood vessels, since we have noticed many blood vascular channels showing tumor in their lumina and since the lymph node involvement by this tumor is very rare, as mentioned before and noticed by other workers.
It occurred in less than 1 per cent of our mice. The frequent finding of occlusion of the large and main branches of the pulmonary arteries by tumor nodules is presumably the result of impaction of growing tumor emboli, which have already grown to be a large size in their sojourn in the cardiac cavity. Occlusion of the large pulmonary vessels leading to infarction of the lungs appears to be an immediate cause of death in a considerable number of animals.
It is also suggested from this study that in some cases the gain in size of the tumor nodules in the cardiac lumen stopped their further progression along the path of circulation. This probably explains the absence of metastases in the lungs in a few cases, while the cardiac cavity is filled with a large tumor nodule.
The marked tendency for this tumor to form a well-outlined nodule, as shown in Fig. 14, 15 and 16, probably plays an important role in the pattern of growth of tumor emboli inside the cardiac lumen and in the pulmonary arteries and may be related to the very infrequent metastasis to other organs.
Complete indifference of the mammary carcinoma to invasion of the heart muscle and endocardium is noteworthy. Indentation of the cardiac wall and, finally, rupture because of the tumor growth still without invasion by the tumor, demonstrates the incompatibility of the cardiac muscle and endocardium with this tumor growth. Sugarbaker (1952) demonstrated by inoculating different tumors into the central arterial system of the rabbit that, in addition to establishment of its own metastatic pattern, a definite predilection exists peculiar to each tumor for the site of metastasis. His conclusion is that factors inherent in the type of tumor used and influences exerted by the organs of the host both contribute to produce these effects. Lucke, Breedis, Woo, Berwick and Nowell (1952) also show the differential growth of metastases in liver and lung in their experiments with Rabbit V2 carcinoma.
The growth and stromal differentiation of the tumor inside the cardiac cavity, independent of the host tissue, as shown in this study, is in contradiction to the generally accepted theory that the stroma is contributed by the host tissue only (Bashford, Murray and Cramer 1905a, 1905b; Haaland 1908 ). This theory emphasizes that, unlike the parenchyma, the stroma is devoid of the power of independent growth and proliferation and that the stroma of a tumor, either spontaneous or transplanted, introduced at inoculation undergoes degeneration and is replaced by supporting structures derived entirely from the tissues of the new host. It is important to recall that the detailed observations made by Loeb (1901) did not agree with this generally accepted theory that the stroma is derived from the host tissue only.
We have studied the various dynamic processes in the mechanism of formation of different tumor patterns and have observed the stromal differentiation by the neoplastic epithelial cells in mammary carcinoma of the mouse in both spontaneous and transplanted tumors (data to be published).
The growth of the tumor in the medium of the circulating blood, as presented here, probably represents an ideal condition of in vivo culture of the tumor for its epithelia] and stromal differentiation. It is conceivable, as newer tissue interand intra-relationships are discovered, that continual or repeated supply of extracts or preparations from different tissues and organs could maintain the tumors under study more or less in their original structural and functional states entirely in vitro.
SUMMARY
Ten percent of seven hundred and five C3H strain female mice bearing either transplanted or spontaneous mammary carcinoma showed development of tumors with stromal and epithelial differentiation inside the cardiac lumen. The finding that these tumors had no direct connection with the host tissue, except the circulating blood, disputes the generally accepted theory that the stroma develops from the host tissue only.
The increase in size of the tumour growing inside the cardiac lumen has its implications for the impediment of cardiac function by obstruction, and also with regard to the pattern of metastatic spread, as shown and discussed in this study. 
